perhaps now even more than fi fty years ago, when Bob Dylan sang this line. The sports personality formerly known as Bruce Jenner is now even more famous as Caitlyn Jenner and graced the cover of Vanity Fair in a tight dress. A tough guy boxing promoter transformed into Kellie Maloney. Laverne Cox has been widely praised as the star of the TV series Orange Is the New Black. The UK food blogger Jack Monroe, formerly trading as "a girl called Jack", is now transitioning and currently uses the twitter tagline "labels are for tins".
Following in the wake of a rapid spread of equal rights for homosexuals, culminating in the legalisation of same-sex marriage in many European countries and in the US, transgender rights have become the new frontline where traditional misconceptions and discrimination are under attack. Institutions and law makers in many western countries face pressure to extend equal rights to those citizens who don't necessarily align with the gender marked in their passport.
Even veterans of previous revolutions are having trouble keeping up with the speed of change in defi nitions and perceptions of gender, as feminist writer Germaine Greer found out when published remarks on trans women not being real women led transgender activists to accuse her of transphobia and to campaign to have an invited lecture cancelled. The 'trans-excluding' feminist stance, essentially based on the fear that men might once again defi ne what it means to be a woman and adopt that role at will, is losing ground, however, and may well die out with Greer's generation.
And yet, tragic news from this frontier also keeps coming in, including the all-too frequent cases of suicides among transgender individuals who failed to get recognition of their gender identity when they most needed it. Such failures still frequently happen both in families and in institutions such as prisons, which in the UK have come under attack in this context. A recent parliamentary report in the UK summed up the situation and listed numerous institutional failings that have to be addressed before fairness and equal rights can be achieved.
Mark sheet
The report "Transgender Equality", released in mid-January by the UK parliament's committee on women and equality, looked at the outcome of existing government policies including the Gender Recognition Act 2004, the Equality Act 2010, and the "action plan" from December 2011, as well as practical problems including provision of health and social care, and discrimination in everyday life (http:// bit.ly/20pLNya ).
The overall conclusion is that the country has not yet managed to provide an adequate level of fairness and equality to transgender people. "Whilst Britain has been among the countries that have gone furthest in recognising lesbian, gay and bisexual rights, our society is still failing this test in respect of trans people, despite welcome progress in recent years," the report states.
Even though the Gender Recognition Act makes it illegal to discriminate against trans people, prejudice still prevails in many areas, including public services, the legal system and the health service. The committee heard evidence pointing to a widespread lack of knowledge and understanding of gender dysphoria and treatment options among general practitioners (GPs), who have a crucial role to play both as gatekeepers for access to specialist services such as Gender Identity Clinics (GICs), and as providers of continuous services such as hormone treatments. Among GPs, there appears to be a failure to appreciate the incidence of gender identity problems and the seriousness of the damage that could be caused by a lack of treatment.
The report concludes that "it is clear from our inquiry that trans people encounter signifi cant problems in using general NHS services due to the attitude of some clinicians and other staff when providing care for trans patients. This is attributable to lack of knowledge and understanding -and even in some cases to out-and-out prejudice." It calls for rapid action: "A root-and-branch review of this matter must be conducted, completed and published within the next six months."
Concerning the provision of gender identity services, the report criticises that the services are still part of the mental health provision, even though gender dysphoria is no longer regarded as a mental disorder (it still appears in the psychiatric manual DSM-5 from 2013, but the defi nition clarifi es that it refers only to discomfort resulting from gender
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Transitions to new concepts of gender
Many more people than previously thought don't match the gender recorded on their birth certifi cates, growing up to identify as either transgender or non-binary. As their visibility is now increasing dramatically, both science and society still have many things to learn about males, females, and everything in between. Michael Gross reports. 
A question of identity
The change of name and gender identity can also cause problems in everyday life, even though in the UK there is no legally fi xed name and anybody has the right to choose a different name.
There is, however, a legally fi xed gender, which can only be male or female, and which has to be specifi ed in the passport under the laws of the UK as in most other countries. Currently, this specifi cation can only be changed on the basis of medical evidence showing that the change is likely to be permanent.
This requirement clearly dates from a time several centuries ago, when gender, height and eye-colour were the immutable characteristics routinely used to identify people. As this is no longer relevant, the parliamentary report suggests there should at least be the option to have an "X" in the passport under gender, for other or unspecifi ed. This option already exists in several countries including Australia and New Zealand. More radically, the report concludes: "In the longer term, consideration should be given to the removal of gender from passports."
In a wider context, the report suggests that offi cial records should generally be de-gendered, i.e. stripped of any designation of gender. Where a gender record is necessary, e.g. for statistical analysis, it could be kept separate from personal information.
As transgender writer Paris Lees has commented in The Guardian, an earlier implementation of this insight could have solved the issue of samesex marriage as a side-product: "All that fuss -all that time and money wasted -faffi ng about with gay marriage would have been completely unnecessary if the law had never referenced gender." Sometimes the most radical solution can be the most elegant one.
The increasing visibility of people with non-standard gender identities also leads to questions that science may not yet be able to answer. The strong sense of gender identity appears to develop even before puberty. In spite of strong social pressure to conform to the gender assigned at birth, a signifi cant number feel at that stage that their identity simply doesn't match that description.
Scott, who transitioned recently, recalls: "I distinctly remember in primary school, at the age of 8, someone asked me if I was going to 'get a sex change operation'. I don't remember the context behind the question but I do remember answering 'yes' without hesitation. It's something that always played on my mind, I tried to change my name at school aged 10, but it never lasted, then secondary school I tried to refl ect how I felt inside on the outside, shortening my name, changing how I dressed. Unfortunately I couldn't really understand why I wanted to do these things, and it resulted in bullying and alienation."
Under traditional gender rules, people who felt this way were practically forced to stay invisible, meaning that there is still very little sense of how common the phenomenon is. Numbers have increased dramatically in recent years and estimates now indicate that as many as 1% of the general population could have a non-traditional gender identity, including transgender and non-binary identities.
Beyond the binary
This realisation arrives at a time when science is also discovering many shades of grey between the black and white contrasts of female and male specimens of our species. While the long-held dogma states that the activity or inactivity of the SRY gene on the Y chromosome clearly defi nes the sex of a human body (if not necessarily the gender identity that a person acquires), recent research has uncovered multiple ways in which human nature can deviate from the binary and produce intermediates between male and female (Nature (2015) 518, 288-291). Apart from SRY, other transcription factors are also essential for the process of sex determination in which neutral gonads are switched to become either ovaries or testes. Mutations or gene dosage variations in any of these factors can lead to a whole spectrum of phenotypes between the typical male identity problems, not to the deviation from the gender assigned at birth). It stops short of supporting the suggestion from transgender activists, however, to make treatment available "on demand" subject only to informed consent. The report points out that the "profound and permanent" nature of the change justifi es the extra precautions currently in place, such as a clinical assessment, and a trial period of living in the gender role to which the patient aspires.
Beyond the diffi culties that transgender people experience with their medical provision, there is also a shocking amount of hate crime against them. The report fi nds that a large proportion of these incidents go unreported, often for fear of facing further discrimination and victimisation. Specifi cally, many keep their previous gender identity a secret in their everyday lives and fear that any court proceedings resulting from attacks against them would automatically make their transgender background public.
The committee concluded that improved training of police offi cers and a strengthening of the existing While these variations of human sex between male and female are not necessarily linked to the psychological issue of gender identity, both display a spectrum of many different shades that is much more complex than the traditional binary division where everybody has to be either male or female and accord to the stereotypical views of characteristic body appearance and behaviour.
Science still has a lot to learn about the origins of both of these phenomena, which may share some causes such as the exposure to hormones during pregnancy. The highly sensitive nature of the matter and the ethical limits on experimentation and indeed interventions make it diffi cult to get to the bottom of the biological causes involved. Animal studies as well as exploration of the rich diversity of sexual reproduction in nature may help in this endeavour.
Similarly, society at large is still struggling to come to terms with the new reality that sex and gender are not a black-and-white binary like the pictograms on public conveniences.
A large part of education and public discourse on what counts as appropriate behaviour still tends to begin along the lines of "girls do this" or "guys do that". Stereotypes die hard, as the recent campaign "Let toys be toys" (http://www.lettoysbetoys. org.uk/) has demonstrated with its struggle to stop retailers from labelling toys as exclusively suitable either for boys or for girls.
As a result, transphobia is still a serious problem that produces violent incidents and suicides. There is also some optimism, however, that the improved visibility of the whole spectrum of human beings will lead to better understanding and appreciation. "I have a great deal of hope, social media is an excellent non-threatening platform that people are using to learn not only about others but themselves," Scott says. "Some days I feel like we are heading in the right direction; that transgender individuals are starting to feel safer, people are able to be more open." Like many of the individuals affected by gender identity problems, society will have to undergo a diffi cult transition.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk Pregnant meaning: The wide diversity of reproductive strategies in nature, including pregnant male seahorses, reminds us that our concept of gender is a cultural more than a natural phenomenon. How would you describe your career path? It's funny how my development now looks like a straight line, but it certainly did not feel that way. When I was seven or eight, my mum gave me a book on some of the early experimental scientists: Kepler, Van Leuvenhook, Galvani, and of course Galileo Galileo. I read it over and over again, and I really liked biology as a subject in school; but I also liked languages, literature, social sciences, philosophy, and drama. I could not make up my mind, so I kept drifting until I ended up in Berlin, studying Biology. And I thought: this is it. I just wasn't sure whether I wanted to study Marine Biology or Plant Physiology. In the end, it was neither and I opted for the fi eld with the best teachers: Behavioural Biology and Neuroscience. In this area, I had met the most inspiring and intellectual thinkers. Only later I realized that studying the communication, cognition and social behaviour of nonhuman primates unites my diverse interestsand the drama class I had taken at school came in handy for teaching. There were also some surprises on the way. For instance, I found that I really liked being outdoors: we sailed to Iceland from the Baltic, for instance, on a 39-foot sloop; and I loved going on bird excursions, although I could
